S2
General Information: All reactions were performed under N2 unless otherwise stated.
The solvents were dried before use by standard procedures. 1 H NMR and 13 C NMR spectra were recorded in CDCl3 on a 400 MHz or 500 MHz instrument. All 1 H NMR spectra are measured relative to the signals for residual CHCl3 (7.26 ppm) and all 13 C NMR spectral data are reported relative to CDCl3 (77.16 ppm) . HRMS data were recorded on a micrOTOF instrument using ESI technique. All column chromatography was performed using silica gel (200-300 microns). Unless otherwise noted, commercially available chemicals were used as received. Propargylic carbonates were synthesized according to literature procedures.
General procedure for synthesis of indolizines from propargyl carbonates and ethyl 2-(pyridin-2-yl)acetate derivatives: Ethyl 2-(pyridin-2-yl)acetate derivatives (1, 0.4 mmol), propargyl carbonates (2, 0.2 mmol), Pd2(dba)3 (0.01 mmol), DBFphos (0.02 mmol), K2CO3 (0.4 mmol) were mixed under N2 atmosphere in 2 mL DMF. The reaction tube was heated in an oil bath at 120 °C for 16 hours. After completion of the reaction, the reaction mixture was extracted with EtOAc (15 mL × 3), and the solvent was removed under reduced pressure. The remaining crude product was then purified through column chromatography using silica gel (ethyl acetate/petroleum ether = 1/5) to afford 3a-3r.
Ethyl 3-benzyl-2-phenylindolizine-1-carboxylate (3a) 135. 4, 131.5, 130.5, 128.9, 127.8, 127.7, 127.1, 126.7, 123.4, 122.2, 121.4, 120.2, 112.6, 102.0, 59.3, 30.2, 14. 143.4, 136.2, 136.0, 135.2, 132.5, 131.6, 130.6, 130.4, 129.1, 128.5, 127.7, 127.2, 125.5, 123.2, 122.3, 120.8, 120.3, 112.8, 59.3, 29.6, 14. (ddd, J = 9.1, 6.7, 1.1 Hz, 1H), 6.60 (td, J = 6.8, 1.3 Hz, 1H), 4.15 (d, J = 2.0 Hz, 2H), 4.11 (t, J = 7.1 Hz, 2H), 1.06 (t, J = 7.1 Hz, 3H).
13
C NMR (100 MHz, Chloroform-d) δ 165. 1, 141.8, 136.3, 135.1, 131.9, 131.1, 130.4, 129.1, 128.1, 127.8, 127.3, 127.0, 125.9 (q, J = 3.1 Hz), 123.1, 122.4, 120.4, 113.0, 102.3, 59.4, 30.1, 14. 2, 136.5, 135.2, 133.9, 132.6, 131.9, 131.8, 130.3, 129.0, 127.6, 127.5, 127.1, 126.4, 125.9, 125.8, 124.4, 123.5, 123.1, 122.2, 120.6, 120.3, 112.7, 102.1, 59.4, 27.3, 14. (dd, J = 8.6, 5.6 Hz, 2H), 7.19 -7.14 (m, 2H), 7.13 -7.09 (m, 1H), 7.00 -6.92 (m, 5H), 6.56 (td, J = 6.8, 1.4 Hz, 1H), 4.13 (q, J = 7.1 Hz, 2H), 4.07 (s, 2H), 1.09 (t, J = 7.1 Hz, 3H). 129.0, 128.5, 127.7, 126.8, 123.4, 122.3, 121.5, 120.3, 114.6 128.9, 127.8, 127.7, S6 126.8, 124.5, 123.6, 123.5, 123.4, 122.2, 121.9, 120.3, 120.2, 115 -7.23 (m, 4H), 7.19 -7.15 (m, 2H), 7.14 -7.10 (m, 1H), 7.00 (ddd, J = 9.2, 6.8, 1.2 Hz, 1H), 6.93 (d, J = 6.7 Hz, 2H), 6.57 (td, J = 6.8, 1.4 Hz, 1H), 4.14 (q, J = 7.2 Hz, 2H), 4.07 (s, 2H), 1.11 (t, J = 7.1 Hz, 3H). 137.2, 136.4, 133.8, 133.4, 129.1, 128.9, 128.8, 128.5, 128.0, 127.9, 127.7, 127.4, 126.6, 126.5, 125.8, 125.6, 125.1, 123.6, 122.3, 120.0, 112.6, 58.9, 30.3, 13.4 130.2, 129.1, 128.7, 123.5, 122.3, 121.9, 120.2, 114.6 (d, J = 21.3 Hz), 114.4, 112.7, 101.9, 59.3, 55.3 158.4, 136.2, 133.9, 133.1, 131.8, 131.4, 129.9, 129.1, 128.9, 128.6, 127.8, 123.5, 122.4, 121.8, 120.2, 114.4, 113.2, 112.7, 101.8, 59.4, 55.3, 29.2, 14. 2, 136.7, 132.6, 131.3, 129.4, 129.2, 128.9, 128.1, 127.7, 127.1, 123.9, 122.3, 120.2, 117.9, 117.2, 113.2, 81.5, 30.3 4H), 1H), 2H), 1H), 3H), 6.53 (td, J = 6.8, 1.3 Hz, 1H) , 4.08 (s, 2H), 3.64 (s, 3H).
C NMR (125 MHz, Chloroform-d) δ 165.6, 143.4, 137.4, 136.2, 135.2, 130.4, 128.9, 128.6, 127.8, 127.7, 127.1, 126.7, 123.5, 122.3, 121.5, 120.3, 112.7, 101.7, 50.6, 30. Hz, 1H), 7. 4H), 1H), 2H), 1H), 3H), 6.53 (td, J = 6.8, 1.3 Hz, 1H) , 5.04 (p, J = 6.2 Hz, 1H), 4.08 (s, 2H), 1.06 (d, J = 6.3 Hz, 6H).
C NMR (100 MHz, Chloroform-d) δ 164.7, 137.5, 136.1, 135.5, 131.5, 130.5, 129.1, 128.9, 128.6, 127.8, 127.6, 127.0, 126.7, 123.4, 122.0, 121.3, 120.2, 112.6, 102.5, 66.4, 30.2, 22 164.8, 137.6, 136.0, 135.9, 131.2, 130.4, 128.9, 127.8, 127.7, 126.9, 126.7, 123.3, 121.8, 121.0, 120.1, 112.5, 103.8, 79.4, 30.2, 28.4 143.5, 141.7, 138.7, 136.2, 135.8, 133.6, 130.6, 130.2, 129.1, 128.9, 128.5, 127.6, 127.3, 126.9, 126.2, 122.7, 122.6, 118.2, 114.9, 102.6, 59.2, 32.8, 21.5, 14 6, 143.5, 137.6, 135.3, 135.1, 131.2, 130.6, 130.4, 129.1, 128.9, 128.6, 128.5, 127.8, 127.7, 127.0, 126.6, 126.5, 125.5, 122.2, 121.2, 121.1, 119.7, 101.3, 50.6, 30 
